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ABSTRACT T - ; a ' -

To de*ermin: r isons for the difficulties reading
ilsablad boys commonlqyhive wizh m>mory *tisks, an investigation of
th2 usz of category ordganizition in fr=2> r2call of such childr2n was

- uadertaken. Th=z performancz of 45 n*ns- =0 eleven-ycar-old normal and
45 reading disabled ‘boys was compirzd on,i free r=call task in which
,Stimulus items ware arrangad in a fixed ord=r for pr=sen%taticn prlor
*o recall. Subsequently, subjects =xp2 r*:qcad ‘on= 'of thre=
manlpulatlons, all involving thc active s3irting of the matzrials. rwo

~of these manipulatiouns a“‘*mp+~d through instructions to affect the 7

child*s lavel of processing ot items, while’ Jthe third allowed the S
child to sort fre=ly in pr=paration for rvcall; poor readers recalled
fewsr (it2a5 and tendsd *0 sShow less brqanlzatloﬁ of r=acall ‘than -
normal children ‘during the bas liﬁ— -tzial. On the axperimental trial,
racaLl and cateqory clust ring were high:st for both groups follouing
a, marlpulation dpsiqn@d to produce s2mantic encoding and ‘grouping 'of
i+ams, . and lowest- when the childr=n wars required to. focus on the
cﬁlor .0of the ita2ms. Ffu tho absznce cf instrictiors to guide th»
natur= 8f their sorting of iteys for stuly, the reading disabled -
childtern failed to orgarizs or stuldy 33'“ffect1V?lY ass normal readers
id. Ra*he: than lackirg ch‘xbllLQy *0 u= semantic r=lations as a
,tratuQY for grouping i*:<ms, tha."sadlnq ixsabled childrer had
drfflcu ty in spontan sously g=u~2zatiang 11 =2ffective grouping s*rategyt
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Absfract

‘ .The use bf category organleatlon in free recall‘of rcadlng d1sab1ed boys
was 1nvestIgated 1n an attempt to determ1ne reasons for the difficulties |

| such ch11dren commonly have with menmry tasks The performance of. 9 to 11

"\yhar o1d norma1 and read1nq disabled boys was compared on a baseline free

' recall, task in which the stimulus Ltems (co]ored p1cturcs of common ob1ects)

. were arraqged”in a fiied_order for presentation and study br1orvto reca11..
éubﬁequenily; subjeces experienced one of throe‘manipuldtiﬁns all involvinqa
“the. ecEL;e‘sortinq of stfmu]us'materialc i Two of these attcmpted through
1nstruct1ons to affect the ch11d s level of'y )roress1nq of 1tems wh]]e the
th}gd a]]owed the child to sert freely in preparatlon for reca]] Poor
readers reca]led'1ess 1tems_and,tended'to show !ess orbanization of,re;all
than normals during the basellne Lr1a1 On the experimental trlal reca]]
and ¢ tegorykclusterlng were h1ghest for boLh groups followxng a man1pu]at1on
des1g?ed to produce se)ant{Ewencod1ng “nd group1ng of 1tems and 1owest when L

-(the childran were requ1red to focus on the color of the 1tems In the f

-

3

N , R Free Rowall in Normal and Poor Readers

»

* absence of 1nstmuct1ons to gu1de ‘the nature of their sort1ng of 1tems for study,

w .
ll .

4
the read1nb disabled ch11dven failed to orqan1ze or study as effectivehy as

4

Vv normal’ readers d1d. Rather than 1ack1ng the ab111ty to. use senmnt1c re]at1ons

as o strategy for groupwnq items in rec aTl, tho read1nq d1sab1ed had d1ff1— -

1)

cu]ty 1n spontan00usly qenerat1nq an effect1ve grouping strateqy to a1d

- o oo
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,f'chlldren 5h0w1ng developmental disabilitjes (Camplofr

'of poor readers.

rr(‘o *Re nH “in Nornml nnd l’()or Rcaders

Free Recall in Normal.and Poor_

qs a Function of Task Man/pu1

-

Research ﬁn-chi]dren's memory hos re entl?' bvded to popdlationSfof
f-own, 19775 TorgéSon;
1975) ~1In partlcular 1nvest1qators co cerned with descrrblng probloms of

1earn1ng dlsabled ch11dren have come t 'focus on memer skills as an area_of

/
L potent1al def1c1t The present study wompares norna] and poor readers’

performance in free reca]] tasks adm1n stered under varylng 1nstruct1ona1

,conditions, invorder to 1earn'm0re about the 'memory abilities and def101encies ,

,menmrate with his or her 1nte11ectua1 ab111ty (Hallahan & Kauffmah, 1976). ‘A

his. or- her discrepant level of rea 11ng rof1c1bncy Thls def1n1tlon was used
to character1ze the group of ch1Tdren tested in. the present study

Interest in umnmry dysfunct1ons of earg1ng d1spb1ed ch11dren ‘has been '
|

spdrked by a number of studies dennnstraalng d1ff1cu1t1es these chlldnen h y
with a var1ety of: verﬁa] memory tasks (Kat /& Keutsch, 1967 K]uever, 1971 ?
Ring, ]975i Senf & Freund], Note 1).. A memory deficit may be 1nterpreted 1n

at least two wdys; somg investigators (e.q., Freston & Drew;‘1974; Parker?
Freston, & brew 1975) have imp]ied that 1earnﬁng disabled thi]dren suffer.,
struttural def1C1enc1es that contrlbute to pervasive and perslstent lacks 7
in memory sl111 . On the other hand, Torgeson (1975) and others have proposed n

that 1earn1ng dlsabled chlldren perform poorly on memoty tafks because\oi

-

.
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S Lhe1r vnab111ty or lack of 1nc14nat1on bo devoTop and use eff1clent mnemonic

N

-fstrateg1e§ Brown (1974) has made a s1m11ar.argument 1n regard “to nmmory
1task perfOrmanCe“of nwntally retarded chdercn.' bhe has further suqges ted rﬂ

that such children can use strateg1es,gffect1ve1y when given-explicit and ~n
. -
a appropriate training in their use. : o E ; , 4 '. > s
ﬁvidénce for the ahsence »oor %neffective use of mnemonic strategies in
. o : * .
poor readers has been obtained for.the use of verbal rehearsal in serial recall

Q tasks (Bauer, 1977; foréesOn & Go]dman. 1977) .- Research on organdzational
strateg1es emp10yed by read1ng d1sab1ed ch11drcn in free rO(all 1s st111
somewhat Timited. A number of stud1es have demonstrated that these children re-.
member ]esslitems in a free recag;ﬁtask than do children who have demonstrated

A - _average or above-dverage readiné\sgﬁd]s (Freston & Drew, 19745 Parker, et al.,

:the use of

1975, Torgeson, 1977 Yong, Wong, & Fotf, 1977). Differences

strategies that might account for recall deficits sare still mewhat elusive.
. . B { . I

For”example Wong, et al. (1977) found that poor'readers'sho ied.less category

N
- _cluster1ng in ﬁEEa]] than normal readers d1d but Torgeson (1977) did not

f1nd such a d1fference, élthough he did- f1nd that poor readers showed less oo

~

{semaht1cugrou;1ng of items dur1ng a study per10d precedlng recall than did "% 7

; ;: - ‘normal readers of the same ag@ level. In both-of-these, stud1es, read1ng _
| disableduchildren verbaliZed aboyt fhe items less. than‘nbrnhls did while

, studying in préﬁaration for recai] . Torgeson also ‘found thwt poor readers
- hshowdd much more ”dlstwacted“ behav1or than norma]s Thus, differences in

¢ 1 .

recall performance *of good and poor readers mayebe due to def1c1enc1es in the 7 '

r
v

.
-

;3 use of effective organ1zat1ona1’srrateg1es or may s1mp1y be due to tho in-

A3 -~ Fl/'.s

ab111ty of the read1nq dlsabled to concentrate &ffect1ve1y on tho task.

v ' : ' "o o
o (-,v’g e y ' ‘ .
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' Both Torgeson (;i;]%uand Wong, et al. (1977) used expnrimentaT maniputa-

.
L
.

) 14

t1ons in effortgto1nu ve the .recall performanCe of p00r'neaders.. Torgeson

'fdunh thai W1th a s'trong set of 1nstruct1ons about. the. use OT category organ-

f]zat1on 1n study and reca]l read1ng d/sab]ed ch;;irgn‘s free rera]] perform-_‘

- 'vV' ‘ance 1ncreased.more than that of ‘the norma] read s tested, so that the two

oA -
: .Qgroﬁps became very s1m11ar in retall performance Nong et al., on the other
3

hané u51ng a between-subjects deswgn to evaluate the effect of a catégory

Rl

_ cuing procedore found. that a]th0ugh both reading- 1mpa1red and normal ch11dren

profited by the manipulation, the relative superiority. of norma]lreaders ¢
A A L IR o T,
recall was maintained. Differences in the degree to which the experimental
- ) W . . R »

manipulations programmed the child's_behavior may account for these differs"

——. e r——

ential results, since TQ(geson was much more directive than Hogg, et al., -
& : '

in requiring'the'chtld to'engaqo in certain study behaviors and to produce
$ " a clustered recall. A question of interest in the present study was the
relative impact,of experimental manipulations on reading disabled and normul o
children. ' ‘ t
s

. ‘ ’
'h1ven that task man1pu1at10n5 can improve the amount recalled by read1ng

o

" impaired children, as both Torqeson (1977) and Wong, et al. (19/7) have L

»
o

demonstrated, what’ med1at1ng behav10rs have been chan;ged7 Both Torgeson and ;{&(

| ‘ Wong, et al. attrlbote,the 1mproved recall of the1r read{ng is4h1d gr0ups . N

-

i !
exper1menta1 man1pu1at10n. K

IR
er use of recaT] organization w1th

to the increased used of organization prompted

However, although Wong, ‘et al. found. gy

cuing instructions. this,did not ocghr in.a consistent fashion for the severad

cond1t1ons 1nv01ved in the studysy uggesting‘only a limited relationship - "

between the use of category stering and recal] scores. , In Torgeson S

Kl

r .7 . N
Q BN ’ '
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“;triallshowed'that the manipulation changed the reading disabled children's

‘"

study behav1ors as well as their recall c]usterlnq The most notab]e change

.

was a decyeaae in the amount of time they spent dlstractcd {rom the task

.\\
PPN 21 *

Wong, et a] did HGt find differences in the\study behaviors of children in

.

\-their'instructed cond1t]ons, but they observed only a few such behaviors.,
. x :

not (ht]uding the category "distracted", thus 1eavihg somewha t indefinite the
"{ssue of 'what chi?d-hehaviors are affectod.' Training dosigned'tovincrease'

, the chﬁ]d s .use of organ1zat1on in study and- recalt T:y “affect other
more genera]-task strateg1e§\th*n orgay 1zatlom, in part1cu1ar uatte?tﬁon
to the task, mot1vat1on etc. Tra1n1ng studies done with read1ng disabled
children have thus far not separated the effects of,increased organization

of items froiffthe effects of 1ncreased task 1nvo1vement Both of -these

m1ght contribute to the increased recall that has been roported as a result B

of tra1n1nq

The present study attempted to, separate the man1pu]at1on of use of
semantic organization in study and-recall from the 1nf1uence of the amQunt of
str;cture the task prov1des for the child's behav1or during’ preparatlon for
reca11; Ih}a]1 conditions, ch:]dren first received a basel1ne tr1a1 to

eva1uate their initial recall performance, On a second trial, three condf~.
_ tions were employed with equa] numbers of read1ng dlsab1ed and norma] ch:]dren
, Two of the cond1t1ons attempted to vary the "level of process1ng" Qf Ttems
(Cra1k & Lockhart 1972). Following a method originated by Murphy and Brown .
(1975), children.in one.condition were reunred to categorize stimulus items
on ihe basis of semantic simi]artty prior to study for reca11'(Semahtic‘
conditﬁon);_ In a second condition, children grouped the items on the basis

of color (ignoring semantic relationships between items) prior to study for

call (Formal condition). Murphy ahd Brown (1975} used these—tﬁﬁ*conditiohs'7
L |

‘Free Recall in Normal and Poor Readers
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to vary'the‘level~oﬁ’processing of items, with'color sorting intended to )
. produce a re]a{}vely'superficial level of processing, while the semantic

condltlon -should produte a deeper level. If, as suqqestad by Craik and

: N
. L0ckhart 1972&» the memory trace depends on the qualitative nature of, the

( e

perceptual analys1S‘carnjed out on the stimulus, . the Semant1c cond1t10n

should produce %etter récal]ithan the Formal condition. More importantly,

= if reading'disabled children fail to demonstrate orgapization ln recall as- ) o

) - >

much as normal children due.to a deficiency in.the ability to generate

A\
e

effective organwzat10na1 strategles the Semantic condition should produce
super1or recall 1n those subJects by 1nduc1ng them é% organuae 1tems by (gs o
category in reEaL1 Whetber the manlpu]atlon would be more effect1ve for’ | .
these chlldren than for nornm] readers was a]so a question oﬁ $ntérest in_'
1lght of the 61fferent1a1 f;nd]ngs of Torgeson and w0ng,.et a] , described
above The Formal cond1t10q was expected to docroase recall relat1ve Qz
base11ne for normal readers Fy d1vect1ng the1r attention away from semant1c
features and towaird 1éss he]pfu] perceptua] features of the items. \Nhether Q\;/;
it would decrease recall andlorganlzat10n amonq the reading d1sab1ed would
)depend on the’ extent to wh1ch they spontaneous]y emp]oyed organization in
> -the baseline condition; since preyious.stud1es sugges¢ that they would be‘ i
lTow in spontaneous organizatiOn, this condition Wwas =xpected to haveéﬂittie\
effect on their'recall perfo%mance.és pompared With'base1ine.' ' | o
In a.tnird condition, the Free Sort condition, children were instructed
on their second trfa]_to gral the items into sets in any manner they chose
N that would be helpful for recall. Here, the level of processing and’degree o~
of organization of items for study were und :'the control of th*\thld

°
Arrangement of itcms for study was not dire tod by 1nstruLt10ns to the <ame
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.extent as in'thq.othef two conditions. This condjtion was used to assess’

thé child's spontaneous approach to the’Soriihg-study-récalJ task;' It is

similar to Torgeson's (1977) bdseline condition and to Wong et al.'s (1977)

" no éhé/timed condition. 1In line with their findings, ye expected that

reading disabled children would recall less well Than normal children in
this condition. Whether their lower recall would be attributable to the

]essef_u§e_of organization in study and during-recall was a question -of

-mS}Qr interest. ; T

»

The present sPudy employed only male childiren as subjects, becuuse of

practical problems involved in locating sufficient numbers ofrreaajng

disab]eﬁ?fema]e children in the school system.  As 1earhjng diéabi]ities

are estimated to geeur from three to ten times more freguently in boys than
K / . »

*in girls (Bentzen, 1963;' Owen, Adams, Forrest, Stolz, & Fisher, 1971), the

results of the study should be genera]iiab]é to a substantial portion of

t&e reading disabled "population.

P
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Subjects , - . g?ﬂjl :
" Ninety boys, 9 to 11 years of age. all 4th§ Sth dr 6th graders'énrol]ed

_10 public schools in a 1arge Southern c1ty were se]edted to part1c1pate in

o the study. Forty-five of these were ]earnxng dlsabled chlldren who were re-

Qv-' .
ce1v1ng spec1a1 assistance in resource rooms at their®schools. Each had been

('»‘f

- 1dent1f1ed through the’ schopl system's formal psthO]OQlCd] and educatwonal
s ‘l‘, ’
-assessments as having a 1earn1ng d1seb11f%y - More gpecifically, these boys .

showed-:eaEThaJ-ch1eveﬁLnt test scoresﬁgn the word rec0qnition‘$ection of
the Wide Range Achievémeht'Test (Jastak, Bijog. & Jastak, 1965) that averaged
- B S} grades)below actual grade p]acemeht They had obtained intelligence

test scores within the normal range on the Full Sca]e of the Wechsler Inte]]—
) .

v

/
. dgence Scale for Children-Revised (Wethsler, 1974). Children w1th.pr1nar11y

" sensory or emé&ﬁonal problems were excluded from the sample. The meahsﬁ

* 1

'standard‘devfations,'and ranges fop rea?ing grade:]eve], 1Q, and ghrono]ogical

&Nye of the reading disabled group were as follows: Fof reading grade level,
) ‘ ‘

" ¥=1.61, SD=.72, fange =1.0 - 3.7. For 1Q,"¥=93.06, SD=7.3, range = 85-120.
: " For chronolo’{j’iég’l age, %1264, $0-8.17, range =110-143.

As cont1014 forty five noama] rcadcrs were randomly se]ecthV{rom the ~

s
regular e]ementany school c]as;es attended by the reading dlsabled boys They

were matched w1th the latter in age, .grade 1eve1, race, and socioeconomic

background. The mcan chronological age for the normal group was 126.9 months

(SD=9.0; range =11Q—140). The control gubjecfﬁ.had no record of agademic or

h s

adjustment prob]ems and, according to school records, were read1nq at or

Y
L

o above grade level. No information on intelligence test scores was, ava11ab1e
for these children. g . *
Fifteen,members of the reading disab]ed‘droup were randomly as%%erg;tg//,( .
O ‘ 4 ‘ .' - IO B . ' I .
ERIC - - = . Y
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each"ekpérimentalﬂcondition; each matched norma1‘reagér was’ then automa;ica]iy
. as§igned to the same conditidn as the rcading disabled Chi]d-aith whoﬁ he

-was paired.

“Materials »- |
g !

I'tems for the two reca11 trials consisted of 50 2 x 2 in. (5.1 5 5.1 cm)
line drawings of common objects be]onglng to ten conceptua] categorles The
«graw1ngs were mounted on cardboard and covered by a sheet of co]ored p]ast1c

(EZ-Slide Report Covers) to produce items of five different colors. _Color and

. -

' conceptual categd@ memberships were orthogonal, 'so that each of the five items
represent{ng a single category.appeared on a different-co]oredﬂcard. Three
sets of items were constructed, and used in a random fashion with different

/

. . - © .
subjects, so that pairinys of colors with particular séts of categories varied
¢ . A .

across subjects. The categoriés were Food, Winter Clothes, Vehicqg%, Animals, -

¢ . 4

Furniture, Toys, Schoo]-re]ated Tools, Eating Utensils, Personal Grooming Items,
.and Sporting Goods . Pretest1ng of the stimuli with 15 second- graders 1nd1cated

that all 1tems were easy to 1abe1 and were familiar to the children, since all

were able to give an approprlate name for eachxltem:

. Sets.of cue cards were constructed tolgu1de the chi]dreﬁ'S'grouping of

) . ~

items according to the procedure descri?pd below. For the Semantic condition,
. . - ;.

there were ten cards, each 8 x 10 in. (20:3 x‘25.4 cm), representing a grocery -

store, stormy weather, a road, a zoo, a h0u§e,‘a‘p1aygraund,'a'c]iiérdom, a

. . e L

dinner table, a bathrodm, and a stadium, For the Formal condition, blank @ue
L - cards of the saagxéﬁ%e‘were colored b]ue; yellow, gold, érpen, and red. For

4he Free Sort condition, five blank white cards, the same size éﬁ those used

in the other conditions, were prepared.
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. _ 10.
'Proceauret. ~’ “'_ ' . _ » ‘

-

‘ Chi]dren were tes ted individual]y_by a female experimenter in rooms at
/ ~the schools. After'attempting 10 meke the child fee],at ease, the experimenter

dnvited him o play a memory game. All subjects received the same instructions

on the baseline trial. Twenty-five Ttems were placed face down op tha table
“in an ifregd]ar circular arrangemeht. with no item adjaccnt to another of
 the samefcategory'or co]oP.' In an attempt to aV01d st effects, each ch11d
‘yecerCd a raqdom]y selected set of five categorles {each conta1n1ng flve 1tems)

on this trmial. His second trial was later aiven using the items from thé five

'remaining conceptual categories and cue cards appropriate: to the items and

condition. For the baseHne trial, the experiménter asked the chi]d to name

o

Fach pjcture as 1t was presented. The ch11d was then quwen two m1nutes to
stﬁdy\the items for recall. During this time. study bghaV}ons were recorded
according to the procedure described belew—f"the_ghil Ad1cated that he

wds ready to recall before the two-mfnqtc period 015ﬁse ,«ﬁb was told to con-

]
-

" tinue to study, and the time at which he made " the redhest was recorded. |

_ After two minutes, the items were covered and the child was asked to recall the

“items. Recall continued for two minutes or until the ehi1d appeared to'hate

o : ) S,

been dlstvacted for a period of 30 seconds Items recalled any the order of
' vet//} were recorded. B , R e -t

- After a brief interval durirfg which the experimenter engaged in casual
conversation with tke chi]d, a second trial was given, in vhich one.of:the

‘< three exper1men%a1 cond1t1ons was presented.  Tor the Semantic condition; the

J : )
child was presented with five cue cards appropriate to the items to be presented
s ,

«
L3 . . . . )

on that trial., He was asked to label each of these, and then was iﬁstructed to.

label each of the 25 Ttems as they were presented, and to sort them into sets

~
L]
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. that belonged with eagh of the cile cards. The experimenter aided the child
-7 » > e s .

as necessary and recorded his sorting time. If the child had not fiuished
. : . - L) : . . E '
sg&ting after three minutes, the Experijnter gaVe direcb instructions for
. (
" , category groUplng *(This was necessary only for one read1ng 1mpa1red child. )

Then the exper1menter asked the child to study the sorted items for reca]]

- o \
Study and recall measures were obtained 1n the same fash1bn as in the ftrst - - _

a - trial. R

N

\For the Formal con&1t1on “the child was presented with_ the f{ye colored

e 5 .-

[ 1
,} cue cards together with the appropriate 1tems Following the same procedure :" -

as in the Semantic,cOndition, the chfld was asked to name the colors of the -
-cards, and then to name each item and sort it by.color,using the cue cards. .

v

None of the children needed assistance to»sort correctly. Instructions for

the two-minute study period and for recall were the same as for the Semantic
’ : :
condition; study and recall measures were obtained. )

In the Free Sort condition, the test items were -presented together with
: \ d -

the fivenb]ank white cue cards. The experimenter pointed out the five cue
‘cards asked the child to 1abe1 each item, and then 1nstruc(od the ch1]d as
follows: "Now, I want you to remember these pictures. You put them in these\
'frames® any way you want to, any w?y that will help you to remember.them. .
4 Parts of these instructions had to repeated for three reading disabled children.
'The experimenter recorded the grouping patterhs used'by the chi]d and the time

-

taken to sort. A threo-minuto time limit was used for sorting even if the
. / b

ch11d had not comp]eted his_ item group1ng (as was the case for oneAnormal //5
reader. and one poor reader). Instruct1ons for study and recall were the same v
o ,

" Jas in the Semantic and Formal conditions, and data were recorded in the same

fashion.

Iy

used to.record subjects’,study behaviors durin

ERIC : 13

ﬂaxeheck[ist adapted. from Moely, ‘Olson, Halwes, and Flavell (1969) was

the stimulus-viewing period.
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The study behaviors recorded in each 10-sec.- interval were a) looking: fo119w%é¥¢“~

. . Y '
‘the stimulus array with eyc movements; b) touching: any manual handling of the

piiiures;.é) counting: counting verbally or-on one's fingerss d) verbalizing:.

naming the p{ctug

\ C S
az;/évidenced tEQWnutteTing' whispering, or clearly dis-
cernible 1ip movements e)'§gjj:£g§fin§:‘1ooking away from the picture array '

.or tlosjng the eyes while attempting to recpeat -the items; .and f) gjstrdcted;n\

‘G%f-task behévior characterized by a§m1ess1y looking arqﬁnd-or investfgating' vr
incidgnta] aébécts of the environment. During gach of the.tWGIVe-1O-§€cond T &
intervals, onTy onc of the six categories cdﬁ1d po scored;'{ebresentinq the '
pfedominant behavior dur{nd that interval. [aﬁh~catggory thus' could yield -
sgores_(@nging from 0 to 12..'Re1iabiiiti¢s for the lgggigj}'ﬁggghigg, self-.
tésfing) and distraqggg_cétegbriés‘were obtnined_b; comparing the rgtfngs of
twov}ater§ on twelve subjects. The r&1iabi1ftjes of the raters wcre’i83. ‘ﬁ

: ' ' N,

.83, .86, and .8% for these four categoriqs,‘respectiye1y. ~The categories’

counting and verbalizing occurred too infrequently in this group 'of children -’

for a re}iébi]ity estimate to be obtained, and-these cateﬁories\w e therefore .

omitted from apalyses reported.below.

~ -

- - e

4 . -~
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- ) { - ' ! . .
Scares wgre-pbtained fo‘ thes,amount recalled and' for recall-organization,
THe measure of recall organizafion was the Ratio of Repetition (RR) (Bousfield,

1953), which has been evalqgted favorably by Frender nd Doubilet (1974) -

,

) R ™
. Various measures af the child's behavior during sorg:xéhand-study for recall

~

“were alsé'obtained. Unless ptherwise indicated)fanplyses of vartange performed

h\\ L 6n -each méasurerinc]uded Groups (hormal and poor readers) and Conditions

(Semant1c, Formal and Free Sort) as between—subjécts variables and Trials

b, - . - . . .

. ) (base11ne and expcr;mcntal) as a repcated measure. i
Ltem Recall - _ - . o~ R

Read1ng d1sabled and normal ch11dren d1ffered sngn1f1cant1y in total

(84

annunt recalled (1 84) 8.23, Lci 01, w1th norma]Vreadors rememberlng more

- .
~

items (Mean acrogs both tr1als =13.56) than did the reading disabled (X=

e ¥
A3 \ . N ra

.; \%1.92). A one-way an¢1y51s-of variance of baseline recall scores indicated’
pa significant difference between the horma] and poor readeré,}[(l,88)=5.82,

Q;<;02.. Means and standard dewiations for amount recalled are shown in

Table 1., T

- - . _ Ingert Table 1 about here . -
r . J : : _ _ v

The a@%ﬁysis of variance of .amount recalled also yielded a significant

[}

interaction of Corditions by Trials, F(2,84)=18.25; p £.001, reflecting a

-differential effect‘of Conditions, such.thét recall on the expefimental trial

¥

in the Semantic and Free Sort conditions was notab]y 1ncreasedover the basp«

’

"~ line level, while in the Formal cond1t10n little change from base11ne was

shown. Thusﬁ the. nature of the encoding task affected recall, as expected,

>

_ yielding differences betwcen the Semantic and Formal conditiens. A significait

e
P
G
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. main effect of c??d{"tions', F(2:84)=4.54, p €% is qualified by the inter-
) aetwonz oo b ~ _ | |
,: | ~.4’~ Ajthough the norma] group conSIStently rocal]od more :teﬁs>than ‘the

e read}ng d1sab1ed, no s\gn1f1cant 1ntera€%1on of e1ther Groups’ by Condi tions

I)_ or. Groups, by Cond1t1ons by Tr1als was obtawned Thus, it appeaxs that the

poor readers reactlon to the experinental manwpulatlon was not quanx1ta-
- § o
t1ve1y di fferent form that of-the normal readers in reydrdeto amount recal]ed.

g b A
As 1ﬁd1cated-1n Table 1, however, the Semantlc cond1t10n was effettive in
- I

. bringing the recall:of the reading disabled up tq\the same Tcvel as that of

the normal boys, which was not the case in the other twd condi tions .

" Recall Organization

A\l

The ané]ysis.of'v%{iance of RR scéres yielded’a sign?fjcéyt;interactibq )
of Groups by €onditions Bx Trials, F(2,84)=3.57, p £.05. -The mgih effects.
v .+ f Conditions, '5(2 84)=.13..63, p<.001, and Trials, F(1,84)=66.33, R<.061,
;nd the 1nteract10n.0f Cond1;:nm by Trials, k2'84)=16 05, Eﬁ(.OOI, were
- - also s1gn1f1cant. The tnree -way, interaction was further ana]yzed by exam1ﬁ;
ing:simple effects for each cond1t1on, us1ng} in each case, an ana]ys1s of
.Vdfiance of Groups by Trials. In the Semantic condition, the analysis
N . yielded a signibficant effect of Trials, F(1,28)=61.36, p £.001, reflecting
L .an‘.increase in clustering with semantic organization insgructfoné for both

normal ;and reading‘disab]ed children. As was the case for recall scores,

/// . the effect of the Semant{c'condiiion was to bring the reading disabled to
/' approximately the sdmc level of fu%ctioning qé the noﬁnal children, although
A the_statiStiéa] test does nbt indicate a greater effect of this‘conditioﬁ:bn
thefraqrgéniiation\chnes than on those of ‘the normalhreaders.v Iqafhe Farmal
,conJ?tion, no significqntngréup difference<orchdﬁ§é over tﬁgsls”zés faund;
\/O._ ,.‘" .
i N - - - . _' ; 4
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'?é,neithe}lgroup x;s notably dmpaired or aided by the‘required use of color

. -.. ;grouﬁihg. Ig: the EreeJSOrt condition, a significant~interabti0n of'GrOupQ;
- by Tria]s_was qbtained, F(1,28)=4.9R, p <.05, as we]l as a s1gn1f1cant 55;} 2"

effect of Tr1aL§, F(1 28) 39.18, p £.001. As shown in Tab]e 2, normaL

N !

readers improved nigre from the baseline to the eipefinnntcl trial in Lheir

N

use of qrganization than peor readers ‘'did, The ihree-wayrintefacg;ﬂna then,

appears to’keflegivgfoup di fferences in organization used. in the Free Sort

~ . .
'

+ - - - [ ”
- - S ST
R

“. .. Insert Table 2 about here ., ' f N

- o — -—

.. y . :
condition. When the child's grouping of items was contrdlled by the experi-

\‘ - ’ : . Bl ‘

' menter (in the Semantft'and Formal conditions), no d1fferencés appeared

. hetween normal and poor-readers in the effect1veness of the expﬂr1menta1 e

-man1pu1at1on;‘

. , - K
[f spontaneous use of organization is a problem.for reading disabled

cnildren, as Ehe findin% for the Free Sort condftion suyjests, baseline’
clusteringlmight shdw a group différence'in onganizaéion es well. A one-
way analysis of variance performed on baseline RR scbres‘showed a tendency
ffor Tower scores‘awonq ‘the reading disabled than in the ndnna] reader%, E"" -
(1,88)=2.34, p =.1 ..‘Correlatrons betweén RR and recall in-the ba9e11ne ' -
\  period were .07 (ns) for the reading disabled and .28 (p=.03) for the normal
: redders ' Thu9 the poor'readers tended ta show 1ess spnntaneous.use of
;category organization than normals did, and showed a 1e$ser relat10n§h1p
be tween such 0rgan1zat1on and amount reca]]ed
An additional analys.is was per#brmed on the recalls of chlldren in the
;Free Sort condition. Since subjects in this eond1t1on created thelr ovwn

_grouping of the items during sorting, 'their uSe of some systematic but .= 7 f
. ' ! '

E




. e - . S o,
. . . . 9 2 IS I '
. i . Yo .
e s . ,
N . .

~ . S y Free Recall in Normal®and Poor Readers
| ﬁ © 716
'1dlos;ncrat1c organlz1ng system m1ght not be reflected in RR. scores., There;
.'fore, 1dlosyncrat1c clustering scores were obtalned for the order1ng of recall
by each-child in this condition. -Id1osyncrat1c reca]] organlzat1on refers to
’the’ohijo'susefof'his study period group{ng as a way'ofnarderinq recall, '

regar&Tess of 'the»itemsi _conceptual re]ations Thus' 1f a child sorted

A

"e]ephant“ =, "chair" together evén though these 1tems do not sHare a categof}\ '
re]atlonshlp, he would be scored as u§1ng 1d1osyncrat1c organ zatlon for thé ,

same 1tems appear1ng as a set in h1s recall. RR scores/for 1d1osyncrat1c .

organlzatlon were obta1ned for récalls made by ch11dr7n 1n the Free‘Sort '

, condition on the experimental trial. These were -subj ected to a one- way

e - “
5

ana]ysws of variante to test for group d1fferences Ihe ana]ys1s showed °
that normal readers used their own organ1zat1on in rega]] (Y= 49) to a’

greater extent thar the reaoing\disab1cd did (X=. 31) F(1, 28) 4. 33’ Eé. 05
Thus, reading d1séblud childrén were less ab]e than nd?ma]s to use e1ther

<}

"‘ v \\ category or 1d1osyncrat1c-organ1zatTon-of 1temstto oirder reca]] when the _
'task.requireo thatithey spontanebus]X‘penerate_éreir own system for grouping ’
. the 1tems Whefy instructions provided them with a proceédure for éategory‘

>
]

grouo}ng, the read1ng~d1uab1ed were we]] able to use semantic organ1zafﬁon
: . . ’
, in reca]]. e L : ' _ _ \\i;r
d Study Behav1ors SRS T W“ .

7
Behav1ors observed dur1 the study period were exam1ned in order to

4

[ 4

determ1ne whether poor readers were approach1ng the memdry task in a different

way than norma]s, and whether the three condi tions 1ndhced observably d1fferent
- ,
s tudy behav10rs !

L J

, First, the amount>of tine taken to sort igems on the experimental trial

g

0

. was examined, using an analysis of variance that included Groups and Conditions

o . i { - ~
ERIC . © 18




, D ) , ) L

L " - T N 17
‘ ! . /‘ . - :
as between-subjects Naria61es - A main‘effect of Conditions, (2 84) 36.2,

'Ji <’00] ref]ects the 1esser Llnn vequ1red to sort 1n the Formal cond1t1on

(X'SB 1 sec.) thdn in either the Sennnt1c (YL128 5) or Free Sort (X=120 1{

—

¢ cond1t1ons : In light of d1fferencoq in reca]] for the threo cond1t1on

descr1bed above “this f1nd1nq squeﬂts that therv m1qht be a re]at1onsh1p

N | : between the time’ tak%n to sort items and the amount reca]led or orgad1zat1on
used. In order to -de te¥mine .the 1nf}uenee of time taken{to Sort, 1ndepend-
: Antly of type of proEe;s1ngy corn eJat:ons Letwoen SOrt1ng tim¢, on the onc
—(\ , qhand and either reca]? or cluster1ng scores, on the other were tha1ned

14
?

K for children 1n each cond1t10n For the Semant1c condition, time to sort '
:_. \'\ ) ( 9 - 2

corre]ated .05 with the number of . 1tems reca]]ed and -.93 w1th clusterkng

&

*For the Fonna] “Bndlt1on, correlat1ons were - 05 and - 14 In the Free :

Sort cond1t10n,-c0rrelat1ons were~—.14 and .11. None'of these'corre1at10n

v
a

“ coefficfents'is stapigtica]]y.signif{eehtf and‘severdl show.an inverse
relationship between time and secall indices. ‘Thus, uéing;more fime to
group itews did not significantly increase either’ the amount .recalled or

. the e*tent to which items wereIOrQEnized for recall,’accofdjhg to with%n-

-condi tion combarisdns. Di;ferences betwéen conditions in time fo sort
apparently reflect the difficulty of the sorb1nq task ch11dren were regquired

to carry out. Thc analysis failed to shown - differences between normal

and poor readers in the time taken to sort itemsffor recall in any of the .

. . .

:cdnditfons.
Next,ltﬁe kind of behaviors-showhnduring Ihe'twd;midbte stddy pefiod
preceding recali were examined:l An analysis of variance.was p rfdrmed_on'
" the sqbres’for the latency until‘the subject said he/WQQ/;e;dw o recall,
inc]uding_Grduds and Conditions as between-subjects varf&b]es, nd {rié]s

S (oS S

Free Recd11 in NQrm&f‘and Poo> Readers

,!'_
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-
as within-sub;kcts variable.

Significant effect of T'rialg, _(“1 B)-18.31, -
; v |

«

‘tr1a1 ;han they had 1n the basel1ne trlil>/
A main effecd of Groups waé'elmost éigntficant F(1 84)= ’§4 p=.05, re- N\

-

- "the ch11d showed distractad behav1or were subjected to an analys1s of vartunce T
.1nc1ud1ng Groups anJL‘Bn Ttions as bGtWPEﬂ%QUbJOCtS varlables, and Trials ’

/ a w1th1n-subJects varfable. A threeﬁway 1nteract1on of these variables .
d ) :

.

" whs obtained, F(2,84)=3/14, }3¢;.O§] as well as interactions of Groups .by.

Conditions, EXZ,B4)=5.‘5, 9_<;01,6nd'Groups by Trials, F(1,84)=8.90, p £.01.

- . ‘ . .

Insert Table 3 about here

, e

~ o
= .

Mean scores are shgwn in Table 3 The three-way intéréctioﬁ was further
an?lyzed by exam1n1ng s1mple effects for conditions, us1ng analyse& of
variance 1nvo}v1ng broups and Trials as variables on scores obtained by
chilardh.in each'condition. Fér the Semantic condition no significant _
- ' effects of Groups or Tr1a&§ were found with children generally sh0w1n(1jp - .

.o¥ ‘e
Tow level of d1stract1on In the Tormal cond1t10n an interaction of Groups

. ~g Y

] by Trials, f(l 28) 9.20, ;)<( 01, reflocts)a decreaso 1n&d1stract1on»by
normal roaders on the exper1tijfal tr1a1 relative to baspl1ne adﬁ little
change over L;\dls for the read1ng disabled. As 1nd1cated in Table 3, the . %% K
reading dlsabTed th]ldren showed Tittle d1stractron in e1t£\>\the Semantic e

Il

~ or Formal cond1t1ons For the Mree Sort rond1t192) a ;>gn1flcant 1ntoract10n' o
(1, 28 O

of Groups by - graa]s 4,03 ’b\s due~to an rngredse in dis-

’o

-

& - : - ‘ ey
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~fraction among reading disabled chiddren on the eiperimenta} tria],lwhile
. . normal readers showed little change. from baseﬁiﬁQfxgﬁhgs”aﬁﬁlysis also
y ‘ a _ : ” e
( . - b . *
. yi€lded a stgnificant effect of Group, 5(1,28):5.33,11<;.05. Itﬁgppegrs
Uy

frat the -reading disabled were less able than normaTs.$6 direct their -

Al

" attention’to the stimuli during stuay t{Te oql} in the Free Sort gondition.

_zThe three other study behaviors yielded less interesting findings.

L . ‘Self-Testing oecurred i requently, as indicated in Table 3, but showed a |
-s}gnﬁftcantuiﬁcreqse ov;I Trials, [(1,84)=7.33, g_(,Of,'as.wel] as .an jntér-
'acpjee~of Groups by Condi;iens-by Trials, 5(2,84)=3.2,;23:595; fhe inter-é
- action reflecfs-the Higheé& use of self-testing among the redding'disebled
S . chldren on the experimental trial in the Sem?ntic condition.- ng&igg at
stimuPdg)jtems showed a decreaselovercTria]s, Eﬂl,84)=]}ﬂ10, p <.01, from
. " adwgiﬂ of 10.71 on the baseline trial to a mean.of79.36 on the'experiﬁental
trial. Touching of stimulus items showed a low frequency of occurrence
1,4[_ o (X \26) and no d\fferenees between groups or cond1t1ons or ac:ess tr1a1s
“ R - F1na11y, sorts of the items produced By the norma] and poor readers in’
.ﬁéﬁthe Free Sort cond1tnm:hmre scored for the use of cateqory organ1zat1on,
us\ng‘the RR.1nde . *This measure was used to 1nd1cate the extent to wh1ch
the/children used_category relations between items as a_bqs1s for qrouping.
A ene—way'ﬁnalysis of variance of_these scores showed a significant ijﬁerence v
betWeen reading disabled and normal boys, FQ1 28)=7;48 p<:.01i' Categery '
organlzatlon was 1ess often employed as a way of grouping items by the ‘

A3 y ¥

reading disabled (X=.31) than by the normal readers (X=.53). T

4
kY

.
[y
~’- . . . . N
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- : Discussion' . ’ we

%pb~1nvest|gatlon was the extent to thgD
o ] 9- ';. 4 . »J !
. . reading d1sab1eg$tﬁ11dren wgaﬁg spontaneou]sy use organ1zat1on for recall -
‘ \
re]atﬁve to. normal ch11ﬁréh Resu]ts for the baseline trial 1nd1c ted that

g

the reading d1sab1ed reea]]ed fewer téms than nog;m] readers dld Th15 may

,h

N
— bé‘attr1buted in part to a lesser ten ency to oﬁgan1ze SJnéé the poor‘readers :
tended to havex]ower RR scoares on th1s tr1a1 than nonna]ﬂﬁgﬁd However }ack_

of organ1zat1on cqnnot ent1re]y account for the . read1nq dlsab1ed ch1§dren S

reca11 deﬁlgjt since "the qroup difference was not large. Tﬁe lower corre-
lation betweep RR and aMounb reca]}éd for the reading disab]ed than for normals
during baseline may reflect a lackﬁgf‘understanding of'the.use of;prgahization
X as a stfaf@gy for reca]].‘ Although the feadind disabled did not show mgre
. distracted behavior than normals during thejbase1ine trial, their.tendeney
.t o to report reaJiness to recall early in the study period suggest that they
had same difficulty in understanding the demands of the task. )
,/ A related finding was the effect 0bta1ned ander the Free Sort cond1t1on,
| in wh1ch‘Fhe chl]dren were required to impose thelq own organ1zat1on when
Tt.gb:}ﬂﬁﬁ'rtéms for recall. Several -aspects of perforMance by'tﬂe reading
disab]eg suggest that they had difficulty in spod}ageous1y developing a
"systematic approach to the memory tesk in this re]ati&ely uns truc tured
eftuati%n. 'Firstl the poor readers did not use categofy'clusterinq spontan- .-
egusly in recall es-much as norha]'chi1dren‘did; secondl&,‘kheir use of * %
semant}c group1nq of items in preparat1on for- study was not as qgreat as that
shown Py norma] readers; and third, they did not generate\gn 1d1osyncrat1C‘

form‘qtf?rganizatiOn to structure their ;%udy arjd recall as much as normals

did. Nt appears that reading disabled children |face diffiéu]ties when they:
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enerate their own strategiedbto meet task requiremehts. Ex-_

L3

p]anat1ons for tils fact cou]d be g1ven e1ther at a structural 1evel focusing

- N ; \
 are required to |

cn memory as a ba 1c disability of these chlldren, or at a behav10ra1 1eve1

emphas1z1ng the ¢ 1]d s failure to generate siudy behav1ocs approprlate to

the\tasgi/ Because read1ng disabled chf?dngn madegood use of orgd%lzat1on

for. 1ater reca]] u der the COﬂdlthﬂ that facilitated semant1c group1ng,

behav10ra1 explanatiion scems more approprlate The yeadlng dlsabled subJeEts

performange in the

‘ree Sort condltﬁgz is best undersrood in terms of a fajlure
to adapt productlve y “to tasP requ1rements Ev1dence from the S tudy behav10r

meaSures supports this interpretation; The poor readers showed a hlgher }evel
I

of distracted behav1 r under this condition ‘than in any other cond§t1on “The

l‘( -

unstructured settlnggoharacterlstlc of the Free Sort condi tion appglently was

i

conducive to a decline in theif task involvement. whenffaeed~withataskin

-

' .which they must actively structUre‘¢he situation, readingldisabled“chi]dren -“ﬁ
may fail because the; hare not learned to value individual, sustayned; and
organized effort directed toward.the specified goal of the:task. Researchers ,

- in the area of learning disabi\ieies, w;ile recogniziné t;e‘possibilify that

specific deficits also exist, 'ﬁére begun to suggest that.many'o% the perfonnaqce

. def1c1ts of learning dlsabled ch11dren are caused Ly general factors (e g ,

. motlvat1on, anx1ety state etc. ) that affect their level of performance in

many different task settlngs (Torgesdn, 1975).
X

When ehiﬁdren were providedawfth?an effective way to,groud items for
\ . , . — 4
. )\ 'study and recall (Semantic condition), the reading disab]ed were~ab1e to
, recall and organlze their recaﬁls ag much as normal readers did. Megns -for '

~ recall and c]usterlng shown in Tables 1 and 2 were nearly identical for the

normal.and pooF readers in’this condition, although the two groups did not!

-
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~Show a statist?%ai]y significant differentiul increase in these indices as a  °
function of sémaQtic processihg instrdctions. Thus, the poor readers

_ A . ' > o
difficulty with,the fnee recall task appears to reflect a "productioprdefici-
. ' :.\ . .

ency"" (Moely, 1977) for the use of semantic organization as a mnemoni%istrategy

‘ The contrast1ng e?fects of the Semuntlc and rormal cond¢t10ns on perform-
» t .

ance of the reading d1sab1ed pxov1de strong eviderce for the 1mportance of .

category organization as a strategy affecting recall. - These two cgnditions,
were.very ‘similaW in-task demands--items were to Eg/zorted in speci-fied wéys,
then studied for two minutes prior to recall, €tc., and the study behaviors

, shown in the two conditions were also very similar. No differences appeared-

in time spent distracte&, loqking at or touching'items, or'self-testing. S
4Also,“tﬁe amoﬁnt of time that eTapsed unfﬁl»the ¢hi)d indicated that he whs'
ready to recall did hot"differ for these twq conditions.  Children in the .
Formal condition &id take considerably 1ég§‘time to soFt/the 1tems than.those .
in the Semantic condition did,{sﬁd it was suqgested that time per se, rather -
s . ’ .

v than the kind of item:procéS§1ng;re%#jred.in the two ‘tagks, might.have affec%ed
recall. However, within-grOup correlations of the amount of time taken to
sort and reeall measures were consistently non-sigificant, justifying an
érgument_agaiﬁst sorting.time as the important variab}e différcntiating tté
condttions; Thus, no obvious differences in hrhav10r that might reflect

the child's motivation, task 1nv0]vement, or concentrat10n during study were

v s

found between the Semantic and Tormal conditions. The effects produced secem

attributable only to the different kind of item processing requited'fn the

rJ
.

two conditiops. o
The Formal condition did not have the expectéd effect on nonné] chi]d?en

of lowering recall by decreasing the use of category organization. In fact,

N ’44 f’ N . o - -
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?eca]] was identical for normal ch1]dren\1n th1s condition on baseline and -
" Jj
experlmental*tﬁ\als, and their use of oggarlzat1on decreased onlylvery

/. S

\\ik_"-‘ ,siight]y. This may be due to their rath“r low use of category d{gan1zation

on the basgiine trial. The finding that a]] children took 1 r before

ff report1ng readiness to reca]l oh the experimental tr1a1 than they had on .o

- the base11ne tr1a] sugqests that none of the groups as initially very

. / . .
” ’ soph1st0cated about the defiands of the recall task Since the normal readers' x

-
1n1t1a1 use of 0rgan1zat1on was not h\gh the . Egrma1 condi tion evoked 11tt1e

change S

rd

-
.

Bhere appears to be good reason to continue 1nvest1gat1on of the use of

strateg1es for- information storage and retrieval as an exp]anat1on for some )

. " S
,< of the d1ff1cu1t1es of the reading d1sabled child. In the present study,

.
- M >

;{E manner in wh1ch the task ‘was presented affected the use of memory capa-
b1]1t1es by. poor readers SLructura] factors relfted to memory 1mpa1rment
. did not appear to ex1st at Ieast for this k1nd of memory task, since poor %

.;f, - 1E\readers qeca]] way notab]y 1mproved by a man1ﬁulat10n that guided their
‘f:'r\ use of categorx,organ1zat1on 1ﬁ study and recall. An 1mp0rtant cha\]enge

‘for educat1on becomes tha; of finding effect1ve ways tq engage the abilities-

.

that the readvng d1sab1ed ch11d has . The poor readers* study behavior in
? .
‘,the c]assroom, as well as 1n structured task setbings like that used here,

'l 3

may need “to be firmly gu1ded and supported by externa1 sources in order to

B be effect\ve

3 .,
. . o ° .
L e - Vo . - _ . .
' - . b f .
v . o, 3 - .
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Mans and Standard Dev1at10ns for the Nuvber of It:ens Recalled
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' Table 3
Mean Frequency of Study Sehaviors for Normal and Poor Readers o
in Eah cm’ﬁr o Baseline arimperinenm Trials
; | 'f-
S NORML READERS
\,SW@ . ‘ . .
Behaviory®  Trial Sem, Formal Free .
. | ’ , g .‘ |
| Baseline £ 106 40 639
Distracted e i,
o Beerirental ‘.60 13 .13 IR .
o ommelie. 0 L 02 047 1L07 100 "
Iodcing\ o “ ‘ - ’
Bxperinental 9.13  9.47¢_B.60 8.93 10,07 9.3
" T Y ' \ ‘
© 0 Baseline 000 67 010 0
7 Pperirental 13 L0 1 o0 W
o f ' : : -
felf-  Baseline 000 .00 IR E Y R
‘ Bgerivental .00 .21 6] 9w f
) |
‘ : W
3 | °
s v - 35

~ Y% e

saapeay APOod pué'iewuqu up | 1edo3Y D3 Aded



